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Amendments to the Claims : 

The following listing of claims will replace all prior versions, and listings, of claims 

in th e application: 

1 . (Currently Amended) A catadioptric optical sys^m forming a reduced image 
of a first surface onto a second surface compns e s compnsing :y 

a first imaging optical subsystem which is arranged in an optical path between 
the first surface and the second surface and has a dioptric )maging optical system to form a first 
intermediate image of the first surface; 

a first folding mirror which is arranged in the vicinity of a position of forming 
the first intermediate image to deflect a beam prio^to or after the position where the first 
intermediate image is formed; 

a second imaging optical subsy&tem for forming a second intermediate image 
with a magnification factor nearly equal to me first intermediate image in the vicinity of a 
position of forming the first intermediate image based on the beam from the first intermediate 
image, the second image -imaging optica}' subsystem has a concave reflecting mirror and at least 
one negative lens; 

a second folding mirybr which is arranged in the vicinity of a position of 
forming the first intermediate image to deflect a beam prior to or after the position where the 
second intermediate image is formed; and 

a third imaging optical subsystem which is arranged in an optical path between 
the second imaging optical subsystem and the second surface and has a dioptric imaging 
optical system to form the reduced image onto the second surface based on the beam from the 
second intermediate image 
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2. (Original) The catadioptric optical systefm of Claim 1, wherein a reflecting 
surface of the first folding mirror and a reflecting suryace of the second folding mirror are 
positioned so that they do not overlap spatially. 

3. (Original) The catadioptric optical System of Claim 2, wherein all lenses 
constituting the first imaging optical subsystem add all lenses constituting the third imaging 
optical subsystem are arranged along a single ontical axis. 

4. (Original) The catadioptric optipal system of Claim 3, wherein a 
magnification factor P2 of the second imaging optical subsystem satisfies the following 
condition: 

0.82 < |p2| < 1.20. 

5. (Original) The catadioptric optical system of Claim 4, wherein the following 
condition is satisfied: 

|L1-L2|/|L1|<0.15, 

where a first distance between the first intermediate image and the concave 

L 

reflecting mirror in the second imaging optical subsystem along the optical axis is defined as 
LI, and a second distance between the second intermediate image and the concave reflecting 
mirror in the second imaging optical subsystem along the optical axis is defined as L2. 

6. (Original) The cata/ioptric optical system of Claim 5, wherein the following 
condition is satisfied: 



0.20 < | p| / | pi / < 0.50, 



where a magnification of the catadioptric optical system is defined as p, and a 
magnification of the first imaging optical subsystem is defined as p 1 . 

7. (Original) The/catadioptric optical system of Claim 6, wherein the 
catadioptric optical system is a telecentric optical system on both sides of the first surface and 
the second surface, and satisfies the following condition: 
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E-D / E <0 



24, 



where a distance bt tween a surface of the first imaging optical subsystem on a 



Dosition along the optical axis is defined as E, and a 

3 surface of the first imaging optical subsystem on the most 

g mirror in the second imaging optical subsystem along the 



most image side and an exit pupil 
distance by air conversion from th 
image side to the concave reflectir 
optical axis is defined as D. 

8. (Currently Amenddd) The catadioptric optical system of Claim 7, wherein: 
the first intermediate image is formed in an optical path between the first 

folding mirror and the second imaging optical subsystem^ and 

the second intermediate image is formed in an optical path between the second 
imaging optical subsystem and the second folding mirror. 

9. (Original) The catadioptric optical system of Claim 8, wherein: 

85% of the number of lenses in all lenses constituting the catadioptric optical 
system are arranged along the single optical axis. 

10. (Original) The catadioptric optical system of Claim 9, wherein: 

an intersection line! of an extension plane of the reflecting surface of the first 
folding mirror and an extension plane of the reflecting surface of the second folding mirror is 
set up so that an optical axis of the first imaging optical subsystem, an optical axis of the 
second imaging optical subsystemjand an optical axis of the third imaging optical subsystem 
intersect at one point. 

11. (Original) The catafdioptric optical system of Claim 10, wherein: 
the second imaging optical subsystem has at least two negative lenses. 

12. (Currently Amende!) The catadioptric optical system of Claim 11, wherein: 
the first folding mir or has a back surface reflecting mirror for reflecting a 

beam from the first imaging optica} subsystem to the second imaging optical subsystem^ and 
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the second folding mirror has a back surmce reflecting mirror for reflecting a 
beam from the second imaging optical subsystem to the third imaging optical subsystem. 

13. (Original) The catadioptric optical system of Claim 12, wherein: 
the catadioptric optical system forms the reduced image on a position 

deviating from a position of reference in an optical pxis of the catadioptric optical system on 
the second surface. 

14. (Original) The catadioptric optical system of Claim 1, wherein: 
a plurality of lenses constituting the first imaging optical subsystem and a 

plurality of lenses constituting the third imaging optical subsystem are arranged along a 
single optical axis. 

15. (Original) The catadioptric Optical system of Claim 1, wherein a 
magnification [32 of the second imaging optical subsystem satisfies the following condition: 

0.82 < |p2| < 1.20. 

16. (Original) The catadioptric optical system of Claim 1, wherein the following 
condition is satisfied: 

I LI -L2| / | LI | <0/l5, 
where a first distance between the first intermediate image and the concave 

/. 

reflecting mirror in the second imaging optical subsystem along the optical axis is defined as 
LI, and a second distance between the second intermediate image and the concave reflecting 
mirror in the second imaging optical subsystem along the optical axis is defined as L2. 

17. (Original) The gatadioptric optical system of Claim 1, wherein the following 
condition is satisfied: 

0.20 < | p| / /pi | <0.50, 
where a magnification of the catadioptric optical system is defined as P, and a 
magnification of the first imaging optical subsystem is defined as pi . 
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18. (Original) The catadioptric optical systeni of Claim 1, wherein the 
catadioptric optical system is a telecentric optical system on both sides of the first surface and 
the second surface, and satisfies the following conditio/i: 

I E - D | / | E | < 0.24, 
where a distance between a surface ofl the first imaging optical subsystem on a 
most image side and an exit pupil position along the optical axis is defined as E, and a 
distance by air conversion from the surface of the first imaging optical subsystem on the most 
image side to the concave reflecting mirror in the/second imaging optical subsystem along the 
optical axis is defined as D. 

19. (Currently Amended) The catadioptric optical system of Claim 1, wherein: 
the first intermediate image is formed in an optical path between the first 

folding mirror and the second imaging optical subsystem^ and 

the second intermediate image is formed in an optical path between the second 
imaging optical subsystem and the second/folding mirror. 
(Canceled). 




4 o> , 

^k. (Original) The catadioptric optical system of Claim 1, wherein: 

85% of the number of lenses in all lenses constituting the catadioptric optical 



system are arranged along the single optical axis. 

v\ / 

2& (Original) The catadioptric optical system of Claim 1 , wherein an intersection 

line of an extension plane of a reflecting surface of the first folding mirror and an extension 
plane of a reflecting surface of the/second folding mirror is set up so that an optical axis of 
the first imaging optical subsystem, an optical axis of the second imaging optical subsystem 
and an optical axis of the third imaging optical subsystem intersect at one point. 

^ (Original) The catadioptric optical system of Claim 1, wherein the second 
imaging optical subsystem has fat least two negative lenses. 
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(Currently Amended) The catadioptric optical system of Claim 1, wherein: 



the first folding mirror has a back surface reflecting surface for reflecting a 
beam from the first imaging optical subsystem to the secdnd imaging optical subsystem^ and 

the second folding mirror has a back surface reflecting surface for reflecting a 

<* I 

beam from the second imaging optical subsystem to tljfe third imaging optical subsystem. 
(Original) The catadioptric optical system of Claim 1, wherein: 
the catadioptric optical system forms the reduced image in a position deviating 

from a position of a reference optical axis of the cjatadioptric optical system on the second 

surface. 

^7 (Currently Amended) A catadioptric optical system forming a reduced image 
on second surface compris e s comprising : / 

a first imaging optical subsystem with a first optical axis, which is arranged in 
an optical path between the first surface an^ the second surface and has a dioptric imaging 
optical system; 

a second imaging optical' subsystem with a concave reflecting mirror and a 

/ 

second optical axis, which is arranged An an optical path between the first imaging optical 
subsystem and the second surface; anu 

a third imaging optical subsystem with a third optical axis, which is arranged 
in an optical path between the second imaging optical subsystem and the second surface and 
has a dioptric imaging optical system, 

where the first optical axis and the second optical axis intersect with each 
other and the second optical aras and the third optical axis intersect with each other. 

/ 

(Currently Amfended) A catadioptric optical system forming a reduced image 
on second surface comprises / comprising : 
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a first imaging optical subsystem with a first op/ical axis, which is arranged in 
an optical path between the first surface and the second surface and has a dioptric imaging 
optical system; 

a second imaging optical subsystem with i concave reflecting mirror and a 
second optical axis, which is arranged in an optical patlji between the first imaging optical 
subsystem and the second surface; and 

a third imaging optical subsystem with a third optical axis, which is arranged 
in an optical path between the second imaging optical subsystem and the second surface and 
has a dioptric imaging optical system, 

whefe- wherein the first optical jixis and the third optical axis are located on a 

common axis. 



(Currently Amended) A projection exposure apparatus compris e s comprising : 
a projection optical systeny which is arranged in an optical path between a_first 
surface and a_second surface that projects and exposes a pattern on a negative plate located on 
a- the first surface onto a workpiece located on the second surface, and 
the projection optical system comprises: 

a first imaging optical subsystem having a dioptric imaging optical system; 

a second imaging optical subsystem having a concave reflecting mirror; 

a third imaging optical subsystem having a dioptric imaging optical system; 

a first folding mirror arranged in an optical path between the first imaging 
optical subsystem and the secqjnd imaging optical subsystem; and 

a second folding mirror arranged in an optical path between the second 
imaging optical subsystem dnd the third imaging optical subsystem^ 

whefe -wherein the first imaging optical subsystem forms a first intermediate 
image of the first surface into the optical path between the first imaging optical subsystem 
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and the second imaging optical subsystem, and the second imaging optical subsystem forms a 
second intermediate image of the first surface into the optical path between the second 
imaging optical subsystem and the third imaging optical subsystem. 

^ (Original) The projection exposure apparatus of Claim 2fo wherein: 

the projection exposure apparatus projects the pattern on the negative plate 
onto the workpiece and exposes the pattern while the ^negative plate and the workpiece are 
moved in the same direction. 

(Currently Amended) The projection exposure apparatus of Clairn^; 



wherein: 

the first folding mirror has a first reflecting surface;? 
the second folding mirror has a^second reflecting surface;? and 
the first reflecting surface and the second reflecting surface are positioned so that 
they do not overlap spatially. / 

3Jx (Original) The projection exposure apparatus of Claim^, wherein: 

the first and the second reflecting surfaces are substantially flat surfaces. 

<*\ / A% 

(Original) The proj ectionf exposure apparatus of Claim wherein: 

the projection optical system forms a reduced image of the pattern onto the 

workpiece. 

^t, (Original) The projection exposure apparatus of Claim^#, wherein: 

at least one of the fir^rt imaging optical subsystem and the third imaging optical 
subsystem contains an aperture stot 

si / 

3# (Currently Amended) The projection exposure apparatus of Claim«2#, wherein: 
a plurality of optical members in the first imaging optical subsystem are arranged 
along a first optical axis extending in a straight line;? 
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the concave reflecting mirror in the second imaging optical subsystem are 
arranged along a second optical axis;? and 

a plurality of optical members in the thirdAmaging optical subsystem are 
arranged along a third optical axis extending in a straigm line. 

V\ 7 ** 

(Currently Amended) The projection raposure apparatus of Claim 2£f wherein: 
the first imaging optical subsystem ayd the third imaging optical subsystem have 
a common optical axis; ? and 

the first surface and the second surface are orthogonal in a direction of gravity. 

•** / >« 

yfr. (Original) The projection exposure apparatus of Claim wherein a 
magnification p2 of the second imaging optical subsystem satisfies the following condition: 
0.82 < |p2| < 1.20. 
JfT. (Original) The projectionyexposure apparatus of Claim 2^ wherein the 
following condition is satisfied: 

o.20 < i p| / 1 pi i <oio 

wherein a magnification of the projection optical system is defined as P, and a 
magnification of the first imaging optical subsystem is defined as pi. 

(Currently Amended) The projection exposure apparatus of Claim ,2£? 

wherein: 

the projection optical system has a telecentric optical system on the side of 
first surface and on the side of/second surface^ and 

a concave reflecting mirror in the second imaging optical subsystem is 
arranged in the vicinity of a/pupil surface of the projection optical system. 

J & 

(Currently Amended) The projection exposure apparatus of Claim 2#f 

wherein: 
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the first intermediate image is formed in the optical path between the first 
folding mirror and a concave reflecting mirror in the second/imaging optical subsystem^ and 

the second intermediate image is formed in the optical path between the 
concave reflecting mirror in the second imaging optical/subsystem and the second folding 
mirror. , 

i«s / -»« 

J&. (Original) The projection exposure apparatus of Claim 2$, wherein: 

the first intermediate image and the second intermediate image are formed in 

both sides of a second optical axis of the second/imaging optical subsystem. 

(Original) The projection exposure apparatus of Claim wherein: 

a second optical axis of the second imaging optical subsystem is orthogonal to 

a first optical axis of the first imaging optical subsystem and a third optical axis of the third 

imaging optical subsystem. 

(Original) The projection exposure apparatus of Claim 4*K wherein: 
the second optical axis pf the second imaging optical subsystem extends in a 

straight line. 

(Original) The projection exposure apparatus of Claim wherein: 
an intersection line/of an extension plane of a reflecting surface of the first 
optical path folding mirror and an extension plane of a reflecting surface of the second optical 
path folding mirror intersects with a first optical axis of the first imaging optical subsystem, a 
second optical axis of the second imaging optical subsystem and a third optical axis of the 

third imaging optical subsystem at one point. 

«** / ■ 

^f. (Currently Amended) The projection exposure apparatus of Claim 2^, 

wherein: 

the first folding mirror has a back surface reflecting surface for reflecting a 
beam from the first imaging optical subsystem to the second imaging optical subsystem^ and 
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the second folding mirror has a back surface reflecting surface for reflecting a 

beam from the second imaging optical subsystem to the third imaging optical subsystem. 

I** / 

(Original) The projection exposure apparatus of Claim 2#, wherein an image 

of the first surface is formed in a position deviating frqm a position of a reference optical axis 
of the projection optical system on the second surfac/^ 

^6. (Currently Amended) An exposure Anethod for projecting a pattern on a 
negative plate onto a workpiece via a projection pptical system compris e s , the method 
comprising : 

directing an illuminating lighten the ultraviolet region to the pattern; 

directing the illuminating li&ht to a first imaging optical subsystem containing 
a dioptric imaging optical system via theypattern to form afirst intermediate image of the 
pattern of the projection negative plate** 

...../. 

directing the illuminatpg light from the first intermediate image to a second 
imaging optical subsystem containing a concave reflecting mirror to form a second 
intermediate image; 

directing the illuminating a light from the second intermediate image to a third 
imaging optical subsystem containing a dioptric imaging optical system to form a second 
int e rmediat e imag e; 

deflecting ttfe illuminating light from the first imaging optical subsystem by a 
first folding mirror arranged in an optical path between the first imaging optical subsystem 
and the second imagingroptical subsystem; and 

deflectmg the illuminating light from the second imaging optical subsystem by 
a second folding mir/or arranged in an optical path between the second imaging optical 
subsystem and the tfrird imaging optical subsystem. 

47. (Original) The exposure method of Claim 46, wherein: 
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the pattern on the negative plate is ^projected onto the workpiece and exposed 
while the negative plate and the workpiece arymoved in the same direction for the projection 
optical system. 

4& (Currently Amended)/A manufacturing method of micro-devices compris e s a 
lithographic proce ss comprising 

preparing a mask with a pattern; 
preparing a workpiece; 

projecting the pattern onto the workpiece using the projection exposure 



apparatus of Claim 

49^6? (Canceled) 
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